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RIMSON clover, Trifolium incarnatum L., is regarded as the most important winter annual legume for the South and is extensively used also in the west coitst section of the United States. Before World War II, all crimson clover was of the common type. Although reseeding varieties were not developed until the late 1930's, more than half of the domestic seed produced is of the reseeding type. It has been generally recognized that grazing or clipping during late winter or early spring may slightly reduce seed yields, if spring growing conditions are unfavorable. On the other hand, if some growth is not grazed off and if spring growing conditions are favorable growth may become so rank that it will lodge and low seed yield or failure will result. Additional information is needed conceming management of crimson clover to assure maximum utilization of the forage and to assure production of an adequate supply of seed for a reseeding or volunteer stand. The experiment reported in this paper was initiated in 1954 to determine the effect of defoliation and time of last forage harvest on forage production and on the quantity and quality of seed produced.
Many .experiments have been conducted on a wide range of crops to determine the effects of time and frequency of grazing or clipping on forage production, seed production, and persistency. There is general agreement that frequent defoliation of perennial crops has a deleterious effect on total forage production as well as on stand longevity (1, 6, 12). Lower yields and weakened stands under frequent defoliation have been attributed to reduced food reserves and low light interception.
Crowder et al. (2) determined the effect of clipping intensity on a mixture of Arlington Oats, ryegrass, and crimson clover for 3 years at Experiment, Georgia. Dry matter yields were greatest with an 8-week interval between clippings when compared to yields with 2-and 4-week intervals.
Evans and Thatcher (3) found that maturity of timothy strains influenced forage production. A late selection of timothy produced less than a medium strain at early harvest dates with the late strain producing higher yields at the late dates. An early selection produced a higher total yield than the medium or late strain.
Gardner and Wiggans (4) found that delayed repeated clipping of spring oats beyond the 4-leaf stage increased forage yield. Single clippings at the 4-, 5-, and 7-leaf stages reduced grain yield by 9, 28, and 98%, respectively.
Hubbard and Harper (5) studied the effect clipping on 24 small grain varieties or mixtures of varieties and concluded that grain yields generally were not reduced by moderate clipping in the fall, in the late winter, or before about jointing time in the spring. In most instances yields were increased by moderat.e clipping, whereas severe clipping through February or later always caused a reduction in grain yield. Voorhees (13) analysed squarefoot samples of crimson clover and found that the tops increased from 2/3 of the total plant food on April 24 to 9/10 on May 24. The influence of seed size on seedling vigor and yield has long been recognized. Zavitz (14) reviewed the early research on this subject and found that in each of at least 12 different classes of farm crops that large seed gave a greater yield than an equal number of small seed. Schmidt (11) divided crimson clover seed into three lots by weight and found that seed from the smallest class germinated more slowly and the seedlings developed more slowly and were always smaller than those from the larger classes. Moore (8) found that emergence of seedlings from the largest and the smallest seeds was reduced to a greater extent by deeper planting than from the medium-sized seeds. Middleton's (7) data on Korean lespedeza show definite relation between seed size and hardness. Large lespedeza seed contained only 1 to 3% hard seed while the smallest seed contained 48 to 72%.
Considerable research has been reported on the relation of seed size to seedling vigor of various grass species. Rogler (10) obtained highly significant positive correlation coefficients for the relation of seed weight to emergence at 2-and 3-inch depths of seeding. He concluded that selection for large seed size was a direct method of increasing seedling vigor in crested wheatgrass. Kneebone and Cremer (9) studied vigor of native grass seedlings produced by seed of various sizes in various media in the greenhouse and in the field. The larger the seed within a lot the more vigorous were the seedlings from it. Seedlings from larger seed emerged more quickly and grew more rapidly. Seed size had little effect on germination except in switchgrass. Small seed of switchgrass germinated poorly in all tests.
MATERIALS AND METHODS
Dixie and Chief crimson clover varieties representing the early, and late, maturity groups, respectively, were grown for 5 years in a management experiment at State College, Mississippi. The treatments consisted of no clipping before full bloom and clippings when the forage was 4 and 8 inches high during winter and spring. A sickle-bar mower equipped with a pan was used to clip the forage to a two-inch stubble. The last clippings before the full bloom stage were made on March 15, April 1, and April 15. A final clipping was made for all treatments when the clover reached the full-bloom stage. Each year 6 replications of each treatment were seeded in September at the rate of 30 pounds of clean seed per acre on Leeper fine sandy loam in plots 5 )< 12 feet. Fertilizer was applied annually at the rate of 500 pounds of 0-9-17 (equivalent to 0-20-20 in P=O,~ and K=O) .
Seed was hand-harvested in the hull for yield and quality determinations. The seed from each treatment and each variety was hand-threshed and separated into different seed-size classes. Eleven seed-size classifications expressed as fractions of an inch were obtained by using 10 round-hole screens as follows: seed over a 1/13, 1/14, 1/15, 1/16, 1/17, 1/18, 1/19, 1/20, 1/21, 1/22 inch and through a 1/22 inch. The last cl.ass will be referred to hereafter as T 1/22. Each year, 400 seeds from the 1/16, 1/17, 1/19, 1/21, and T 1/22 size classes were planted in the greenhouse in flats of field soil. The ~eedlings were evaluated for stand emergence, survival, and vigor. In addition, 400 seeds were germinated in the laboratory to determine the hard-seed percentage.
In 1958, 10 plants each of Dixie and Chief from the 1/16, 1/17, 1/19, 1/21, and T 1/22 size classes from the April 15, 8-inch treatment, were potted and grown for 12 weeks. The effect of seed size on seedling development was determined by leaf counts and seedling weights. In 1960, plants from the same treatment and size classes were tested in the field. Twenty-five plants from each size class were grown in rows and yields were taken when the plants reached full bloom.
